Introduction {#s1}
============

In 2014 the RAND Corporation released a report entitled "Hidden Heroes: America\'s Military Caregivers" ([@B1]). The report described the military caregiver population, the current formalized, public support offered to caregivers, and offered recommendations to improve the well-being of military caregivers. The survey found significant demographic differences between post-9/11 military caregivers and civilian caregivers as well as differences in utilization of caregiving services, social support, and the nature of caregiving tasks. For example, fewer post-9/11 military caregivers reported having a support system compared to civilian caregivers. Post-9/11 military caregivers helped with fewer Activities of Daily Living and Instrumental Activities of Daily Living than civilian caregivers, but provided greater assistance in helping "care recipients cope with stressful situations or avoid triggers of anxiety or antisocial behavior." The report also highlighted the burden of caregiving on pre- and post-9/11 military caregivers, including work strain, financial strain and difficulty planning for the future. Post-9/11 military caregivers, estimated to number 1.1 million, are often younger than the caregiver populations that have been studied previously, as are their care recipients. In a non-military population, there is evidence that caregivers aged 18--25 also identified a variety of unmet needs, including difficulty obtaining medical help and information ([@B2]).

Whereas, the evidence is clear that providing informal care can cause adverse emotional and physical health effects on elderly spousal caregivers and adult children caring for elderly parents ([@B3], [@B4]), the long-term health effects of caregiving for traumatically injured younger Veterans is not well-understood. We know from recent studies that caregivers of Veterans with polytrauma and TBI provide intensive and varied care, and that many experience financial strain in the short-term, especially intensive caregivers, defined as those providing more than 20 h of care a week ([@B5]). Exits from the labor force occurred among 40% of military caregivers, and caregivers commonly reported accumulating debt and depleting assets over time ([@B6]). In this same study population, there is evidence that Veterans\' neurobehavioral problems and intensity of required care were associated with higher caregiver burden, and higher burden was associated with poor caregiver mental health ([@B7]--[@B9]). Caregivers also reported feeling unprepared; for example, only approximately half of caregivers of Veterans with TBI and Polytrauma reported that they had received training about how to help their Veteran ([@B10]). Furthermore, there is evidence that caregivers of Veterans with polytrauma, including TBI, who have not received training experienced higher anxiety, depression, caregiver burden, and lower self-esteem than those who received training ([@B10]). These studies used cross-sectional data and are from the mid-2000s, so could not address changes over time in well-being and mental health outcomes. Thus, understanding the short-, medium-, and long-term effects of caregiving on post-9/11 military caregivers in the current policy climate is crucial in order to mitigate future negative outcomes.

Responding to calls from Veteran Service Organizations, families, and other stakeholders for more systematic supports to meet the demonstrated training and financial needs of caregivers of post-9/11 Veterans, in May 2010, PL 111-163, the Caregivers and Veterans Omnibus Health Services Act of 2010, was signed into law by congress. The law established the Program of Comprehensive Assistance for Family Caregivers (PCAFC), which has specific eligibility requirements for the Veteran and the family caregiver and provides a series of services and supports for the family caregiver, provided through the VA Caregiver Support Program (CSP). These supports include a monthly stipend paid directly to the family caregiver, access to health care if not already covered under a health insurance plan, education and training, travel, lodging and subsistence, respite care, and mental health services (see Van Houtven et al 2017 for more detail on the program components). Specifically, it is available to qualifying caregivers who care for Veterans injured in the line of duty on or after 9/11/2001. Prior to the implementation of VA\'s Caregiver Support Program generally, and PCAFC specifically, caregiver training, if provided, was generally delivered in a clinical setting, was *ad hoc*, and based on interactions between caregivers and individual providers. The caregiver training provided by PCAFC since 2011 represents the largest effort to train family caregivers in the U.S.; as of June 1, 2017, 37,597 caregivers had completed the required 9-part training program. Combined with the other features, including the stipend (averages \$600--\$2,300 a month depending on acuity of the patient and the caregiving intensity), optional health insurance for caregivers, and short-term respite care, PCAFC is the most comprehensive caregiver support program ever enacted in the U.S. Because PCAFC provides an array of supports simultaneously, it is not possible to disentangle the mechanisms by which the program components affect individual caregiver well-being. There is some evidence that although optional supports are highly valued by caregivers, such as direct counseling from Caregiver Support Coordinators at each medical center, they are not commonly used ([@B11]). Therefore, given that all caregivers received required caregiver training and the monthly tax free financial stipend, these two features may serve as the primary mechanisms for affecting caregiver well-being.

The purpose of this study is to examine the association between PCAFC participation and caregiver well-being over 9 months, comparing participating PCAFC caregivers to caregivers who applied to but were not approved for PCAFC participation (non-participants). In this paper, well-being encompasses depressive symptoms, perceived financial strain, and perceived quality of the Veteran\'s recent health care in the VA health care system (the VA health care system is a public integrated health care system serving nearly 9 million Veterans in the U.S.). The data are derived from caregivers who responded to a national survey at both of two time points in 2015. Because we received only a 5% response rate, the results should be interpreted as preliminary findings that will need to be explored and validated in a larger sample. This study is a first step in filling the evidence gap about how comprehensive caregiver support in the U.S. may affect caregiver well-being and provides descriptive information on well-being among a young, under studied group of caregivers---family caregivers of post-9/11 Veterans with significant care needs.

Materials and Methods {#s2}
=====================

Study Sample
------------

This survey study was designed using a pre-post-design with a non-equivalent control group.

Caregivers who had applied to PCAFC and whose applications were in process of evaluation as of December 8, 2014 (*n* = 3,401) were mailed a survey to complete and return by mail in a large, stamped, addressed envelope (Survey 1). After \~9 months, caregivers who were mailed Survey 1, regardless of their response to that survey, were mailed an invitation to complete the same survey in a web-based format (Survey 2). This timeframe was chosen to allow caregivers who were in process of applying for PCAFC at the time of Survey 1 to have been approved and enrolled for long enough to have received a sufficient "dose" of PCAFC, or to have been denied. The administrators of the program (The VA Caregivers Support Program or CSP) provided a list of approved and denied caregivers, along with approval/denial dates, resulting in respondents being classified as participating, denied, or still in-process as of September 1, 2015. Criteria for inclusion in the analytical data set included: responding to both Survey 1 and Survey 2; never having been previously approved for PCAFC by the time Survey 1 was fielded; having an application still in-process when Survey 1 was completed; and, for those respondents classified as participating by the time of Survey 2 survey, having been enrolled in PCAFC for at least 90 days as of September 1, 2015. The individuals classified as denied or still in-process at the time of Survey 2 were collapsed into a single group, "non-participants," and served as the non-equivalent control group in the analysis. Recipients of Survey 1 received a pen in their mailed survey packet as an incentive for completing the survey, but budget limitations precluded recipients of Survey 2 from receiving any tokens of appreciation. No recipient received a financial incentive for completing the survey.

Well-Being Outcomes
-------------------

The outcomes of interest were the change in response between Survey 1 and Survey 2 for each of the measures, comparing participating caregivers with non-participating caregivers. The primary outcomes were defined as the change in the scores (Survey 2 minus Survey 1) for the following variables: financial strain; depressive symptoms; and rating of quality of VA health care received ([@B12]). Secondary outcomes were defined as caregiver burden and positive aspects of caregiving.

### Caregiver Perceived Financial Strain ([@B13])

We measured perceived financial strain through the three-item Impact on Finances subscale from the Caregiver Reaction Assessment. Each item was scored on a 1--5 scale, and the strain score was the mean of the scores for the 3 items ([@B14], [@B15]); higher scores indicate a higher level of strain. The change in the score is the difference of Survey 2 minus Survey 1, creating a possible change in score from −4 to 4, with a negative value indicating a reduction in strain. The scale asks caregivers to state the degree to which they agree: "It is difficult to pay for the things the Veteran needs"; "Caring for the Veteran puts a financial strain on me"; and, "My financial resources are adequate to pay for things that are required for caregiving." Response options include "Strongly Disagree," "Disagree," "Neither Agree nor Disagree," "Agree," or "Strongly Agree."

### Caregiver Depressive Symptoms ([@B16])

We measured caregiver depressive symptoms through the Center for Epidemiologic Studies Depression 10-item Scale (CESD-10). The score is a sum of 10 items with response 0--3, thus scores range from 0 to 30, where higher scores indicate more depressive symptoms. The change in CESD-10 resulted in a possible range of −30 to 30, with a negative value indicating a decrease in depressive symptoms.

### Caregiver\'s Global Satisfaction With Veterans Health Administration (VHA) Care ([@B17])

We measured caregiver\'s global rating of satisfaction with the Veteran\'s VHA care through a single item from the Consumer Assessment of Healthcare Providers and Systems (CAHPS) 2013 Health Plan survey. "Using any number from 0 to 10, where 0 is the worst health care possible and 10 is the best health care possible, what number would you use to rate all the health care the Veteran received at the VA?" Scores range from 0 to 10, where higher scores indicate better care. The difference in response can range from −10 to 10, with a positive value indicating an increase in quality rating.

### Caregiver Burden

Caregiver burden was defined using the 12-item Zarit burden measure, described as the level of stress felt by a caregiver ([@B18], [@B19]). The scale covers factors most often mentioned by caregivers as problems, including health, psychological well-being, finances, social life, and the relationship shared by the caregiver and care recipient. Caregiver programs have been shown to improve caregiver burden modestly ([@B20], [@B21]). The Zarit scale can range from 0 to 48, with a higher value indicating more burden/stress. A score \>16 suggests clinically significant caregiver burden ([@B18], [@B22]). The difference in response can range from −48 to 48, with a negative value indicating a decrease in burden/stress.

### Positive Aspects of Caregiving

We examined the positive aspects of caregiving measure, a reliable and well-validated measure developed by Tarlow et al. ([@B23]). This score ranges from 9 to 45 and a higher score indicates perception of more positive aspects of caregiving. The difference in response can range from −36 to 36, with a positive value indicating an increase in quality rating.

Statistical Analyses
--------------------

All caregiver well-being outcomes were evaluated descriptively for trends over time within participants and non-participants. Initially the statistical plan for the primary outcomes was conceived as a propensity-score weighted comparative effectiveness design to obtain national estimates of the impact of PCAFC on caregiver well-being. Due to the low overall response rate and high levels of missingness in baseline covariate values, we were unable to estimate covariate-adjusted models.

Therefore, we calculated simple *t*-tests on the well-being change scores between surveys, in an effort to control for baseline differences in well-being. All analyses were conducted in SAS 9.4 (SAS Institute, Cary, NC) and statistical significance levels were set a priori at 0.05. The results should be interpreted as preliminary findings that will need to be explored and validated in a larger sample. As a VA quality improvement project, this work was not subject to institutional review board approval in accordance with the local legislation and institutional requirements.

Results {#s3}
=======

Final Analytic Cohort
---------------------

After applying the inclusion criteria, the resulting dataset consisted of 92 caregivers approved for PCAFC (participants) and 66 caregivers not approved (non-participants) ([Figure 1](#F1){ref-type="fig"}). The resulting sample size, 158 respondents, is \<5% of the original cohort of 3,401 who were invited to participate in the survey. Results, while informative about potential trends, may not generalize to or represent the experience of all caregivers participating in PCAFC, and therefore should be considered preliminary.

![Final analytical cohort. After applying our inclusion and exclusion criteria, the resulting dataset used for this study consisted of 92 approved caregivers (participants) and 66 not approved caregivers (non-participants).The total sample size was 158 respondents.](fpubh-07-00122-g0001){#F1}

Descriptive Results
-------------------

### Characteristics of the Study Cohort

[Table 1](#T1){ref-type="table"} displays the descriptive statistics for the analytical cohort. The average age of caregivers who responded to both surveys was \~45; over 90% of caregivers were female; and over 80% of caregivers were married in both groups. There were descriptively similar numbers of White, Black or African American, and Hispanic respondents in the participant and non-participant groups. One-tenth of the caregivers in the participant group were Veterans themselves, compared to just under one-twentieth of the caregivers in the non-participant group. Caregivers participating in the PCAFC had been caregiving similar amounts of time as non-participating caregivers (4.65 years compared to 4.92 years, respectively). Caregivers in both groups were primarily spouses or significant others (participants = 86% and non-participants = 82%).

###### 

Baseline caregiver demographics.

                                                                      **Analytical Cohort**                                
  ------------------------------------------------------------------- ----------------------- ------------ --------------- ------------
  **Gender, % (*****n*****)**                                         0%                      (*n* = 0)    3.03%           (*n* = 2)
       Missing                                                                                                             
       Male                                                           8.70%                   (*n* = 8)    3.03%           (*n* = 2)
       Female                                                         91.30%                  (*n* = 84)   93.94%          (*n* = 62)
  **Age**, **mean (*****SD*****)**                                    44.29 (12.19)           (*n* = 92)   44.62 (11.57)   (*n* = 66)
  **Marital status, % (*****n*****)**                                 80.43%                  (*n* = 74)   86.36%          (*n* = 57)
       Missing                                                                                                             
       Living together, committed relationship                        10.87%                  (*n* = 10)   6.06%           (*n* = 4)
       Divorced/Separated                                             5.43%                   (*n* = 5)    3.03%           (*n* = 2)
       Widowed                                                        1.09%                   (*n* = 1)    1.52%           (*n* = 1)
       Single, never married                                          2.17%                   (*n* = 2)    3.03%           (*n* = 2)
  **Race, % (*****n*****)**                                           5.43%                   (*n* = 5)    9.09%           (*n* = 6)
       Missing                                                                                                             
       White                                                          56.52%                  (*n* = 52)   53.03%          (*n* = 35)
       Black or African American                                      31.52%                  (*n* = 29)   30.30%          (*n* = 20)
       Other                                                          2.17%                   (*n* = 2)    1.52%           (*n* = 1)
       Multiple Races                                                 4.35%                   (*n* = 4)    6.06%           (*n* = 4)
  **Ethnicity, % (*****n*****)**                                      1.09%                   (*n* = 1)    3.03%           (*n* = 2)
       Missing                                                                                                             
       No, not Hispanic                                               82.61%                  (*n* = 76)   80.30%          (*n* = 53)
       Yes, Hispanic                                                  16.30%                  (*n* = 15)   16.67%          (*n* = 11)
  **Veteran status, % (*****n*****)**                                 0.0%                    (*n* = 0)    1.52%           (*n* = 1)
       Missing                                                                                                             
       Caregiver is not a Veteran                                     89.13%                  (*n* = 82)   93.94%          (*n* = 62)
       Caregiver is a Veteran                                         10.87%                  (*n* = 10)   4.55%           (*n* = 3)
  **Length of time (years) as a caregiver, mean (*****SD*****)**      4.65 (3.55)             (*n* = 80)   4.92 (6.88)     (*n* = 56)
  **Number of days per week, mean (*****SD*****)**                    4.84 (0.54)             (*n* = 89)   4.70 (0.99)     (*n* = 64)
  **Number of days per weekend, mean (*****SD*****)**                 1.92 (0.27)             (*n* = 89)   1.80 (0.48)     (*n* = 64)
  **Relationship to veteran % (*****n*****)**                         1.09%                   (*n* = 1)    3.03%           (*n* = 2)
       Missing                                                                                                             
       Spouse or Significant other                                    85.87%                  (*n* = 79)   81.82%          (*n* = 54)
       Parent                                                         8.70%                   (*n* = 8)    12.12%          (*n* = 8)
       Child                                                          0%                      (*n* = 0)    3.04%           (*n* = 2)
       Sibling                                                        1.09%                   (*n* = 1)    0%              (*n* = 0)
       Other                                                          3.26%                   (*n* = 3)    0%              (*n* = 0)
  **Living situation relative to veteran, % (*****n*****)**           0.0%                    (*n* = 0)    3.03%           (*n* = 2)
       Missing                                                                                                             
       In the same house                                              95.65%                  (*n* = 88)   89.39%          (*n* = 59)
       Within walking distance                                        1.09%                   (*n* = 1)    0%              (*n* = 0)
       Within 20-min of driving distance from my home                 2.17%                   (*n* = 2)    3.03%           (*n* = 2)
       Between 20 min and an hour of driving distance from my home    0%                      (*n* = 0)    4.55%           (*n* = 3)
       Over an hour of driving distance from my home                  1.09%                   (*n* = 1)    0%              (*n* = 0)
  **Education level, % (*****n*****)**                                2.17%                   (*n* = 2)    1.52%           (*n* = 1)
       Missing                                                                                                             
       Less than high school                                          5.43%                   (*n* = 5)    4.55%           (*n* = 3)
       Completed high school or GED                                   19.57%                  (*n* = 18)   13.64           (*n* = 9)
       Completed trade/technical school                               3.26%                   (*n* = 3)    10.61%          (*n* = 7)
       Some college credit, but no degree                             32.61%                  (*n* = 30)   30.30%          (*n* = 20)
       Associate\'s degree (AA or AS)                                 17.39%                  (*n* = 16)   13.64%          (*n* = 9)
       Bachelor\'s degree (BA or BS)                                  9.78%                   (*n* = 9)    18.18%          (*n* = 12)
       Graduate or professional degree                                9.78%                   (*n* = 9)    7.58%           (*n* = 5)
  **Individual total annual income, % (*****n*****)**                 3.26%                   (*n* = 3)    3.03%           (*n* = 2)
       Missing                                                                                                             
        \<\$10,000                                                    34.78%                  (*n* = 32)   28.79%          (*n* = 19)
       \$10,000--\$19,999                                             21.74%                  (*n* = 20)   9.09%           (*n* = 6)
       \$20,000--\$29,999                                             8.70%                   (*n* = 8)    21.21%          (*n* = 14)
       \$30,000--\$39,999                                             9.78%                   (*n* = 9)    13.64%          (*n* = 9)
       \$40,000--\$49,999                                             11.96%                  (*n* = 11)   15.15%          (*n* = 10)
       \$50,000--\$59,999                                             4.35%                   (*n* = 4)    3.03%           (*n* = 2)
       \$60,000--\$79,999                                             4.35%                   (*n* = 4)    3.03%           (*n* = 2)
       \$80,000 or more                                               1.09%                   (*n* = 1)    3.03%           (*n* = 2)
       **Household total annual income, % (*****n*****)**             11.96%                  (*n* = 11)   4.55%           (*n* = 3)
       Refused/Unknown/Missing                                                                                             
        \<\$10,000                                                    1.09%                   (*n* = 1)    3.03%           (*n* = 2)
       \$10,000--\$19,999                                             8.70%                   (*n* = 8)    3.03%           (*n* = 2)
       \$20,000--\$29,999                                             7.61%                   (*n* = 7)    10.61%          (*n* = 7)
       \$30,000--\$39,999                                             15.22%                  (*n* = 14)   22.73%          (*n* = 15)
       \$40,000--\$49,999                                             11.96%                  (*n* = 11)   15.15%          (*n* = 10)
       \$50,000--\$59,999                                             15.22%                  (*n* = 14)   9.09%           (*n* = 6)
       \$60,000--\$79,999                                             20.65%                  (*n* = 19)   18.18%          (*n* = 12)
       \$80,000 or more                                               7.61%                   (*n* = 7)    13.64%          (*n* = 9)
  **Insurance[^**a**^](#TN1){ref-type="table-fn"}, % (*n*)**          1.09%                   (*n* = 1)    0%              (*n* = 0)
       Missing                                                                                                             
       Private Insurance, through employer                            21.74%                  (*n* = 20)   33.33%          (*n* = 22)
       Private Insurance, through private insurer                     5.43%                   (*n* = 5)    4.55%           (*n* = 3)
       Private Insurance, through marketplace                         4.35%                   (*n* = 4)    0%              (*n* = 0)
       Medicare                                                       6.52%                   (*n* = 6)    3.03%           (*n* = 2)
       MediGap                                                        0%                      (*n* = 0)    3.03%           (*n* = 2)
       Medicare Part D                                                2.17%                   (*n* = 2)    1.52%           (*n* = 1)
       Medicaid                                                       7.61%                   (*n* = 7)    4.55%           (*n* = 3)
       CHAMP VA, not from CSP[^b^](#TN2){ref-type="table-fn"}         3.26%                   (*n* = 3)    6.06%           (*n* = 4)
       CHAMP VA, from CSP                                             0%                      (*n* = 0)    0%              (*n* = 0)
       TRICARE                                                        41.30%                  (*n* = 38)   43.94%          (*n* = 29)
       VA                                                             0%                      (*n* = 0)    1.52%           (*n* = 1)
       Indian Health Service                                          0%                      (*n* = 0)    0%              (*n* = 0)
       Other                                                          3.26%                   (*n* = 3)    7.58%           (*n* = 5)
       No Health Insurance                                            11.96%                  (*n* = 11)   7.58%           (*n* = 5)
  **Employment status after becoming a caregiver, % (*****n*****)**   2.17%                   (*n* = 2)    0%              (*n* = 0)
       Missing                                                                                                             
       I am working my usual hours for pay                            22.83%                  (*n* = 21)   27.27%          (*n* = 18)
       I am working reduced hours for pay                             21.74%                  (*n* = 20)   28.79%          (*n* = 19)
       I started working for pay                                      1.09%                   (*n* = 1)    0%              (*n* = 0)
       I started working more hours for pay                           3.26%                   (*n* = 3)    0%              (*n* = 0)
       I stopped working for pay completely                           34.78%                  (*n* = 32)   28.79%          (*n* = 19)
       I was not working before and am not now                        14.13%                  (*n* = 13)   15.15%          (*n* = 10)

*Categories are not mutually exclusive. Multiple responses allowed*.

*Caregiver support program. Table displays descriptive statistics for the final study cohort (n = 158)*.

Ninety-six percent of caregivers in the participating group and 89% of caregivers in the non-participating group lived in the same house as the Veteran. This high rate is a result of the policy requirement: if a non-related individual receives the benefit they must live in the same household. Around 30% of participating and non-participating caregivers had completed some college but not obtained a degree; and \~37% in both groups reported obtaining an Associate\'s Degree or higher. Similar proportions of participating and non-participating caregivers reported having health care insurance through Tricare, the most commonly reported health insurance. Finally, over half of caregivers reported working reduced hours or stopping work completely since becoming a caregiver (57%).

PCAFC and Caregiver Well-Being Outcomes
---------------------------------------

[Table 2](#T2){ref-type="table"} displays the descriptive statistics for the well-being measures of the 158 caregivers included in the analysis. For some measures, the number of available responses was lower due to missing or incomplete subscales.

###### 

Caregiver well-being descriptive results[^a^](#TN3){ref-type="table-fn"}.

                                                                                        **Analytic cohort**                                                                                          
  ------------------------------------------------------------------------------------- --------------------- ------------ --------------- ------------ --------------- ------------ --------------- ------------
  Caregiver financial strain[^b^](#TN4){ref-type="table-fn"}, mean (*SD*)               3.64 (0.97)           (*n* = 81)   3.28 (1.17)     (*n* = 81)   3.83 (0.84)     (*n* = 60)   3.84 (0.95)     (*n* = 60)
  Caregiver depressive symptoms[^c^](#TN5){ref-type="table-fn"}, mean (*SD*)            8.84 (6.18)           (*n* = 85)   8.56 (6.37)     (*n* = 85)   10.28 (6.90)    (*n* = 50)   11.65 (7.53)    (*n* = 50)
  Caregiver perceived quality of VA care, mean[^d^](#TN6){ref-type="table-fn"} (*SD*)   6.21 (2.75)           (*n* = 76)   5.96 (2.89)     (*n* = 76)   6.10 (2.55)     (*n* = 42)   5.29 (2.80)     (*n* = 42)
  Caregiver burden: zarit scale[^e^](#TN7){ref-type="table-fn"}, mean (*SD*)            16.88 (10.19)         (*n* = 85)   15.85 (10.76)   (*n* = 85)   18.17 (11.38)   (*n* = 53)   21.43 (12.48)   (*n* = 53)
  Positive aspects of caregiving scale[^f^](#TN8){ref-type="table-fn"}, mean (*SD*)     34.26 (8.83)          (*n* = 85)   35.51 (8.70)    (*n* = 85)   33.30 (8.99)    (*n* = 54)   32.87 (10.11)   (*n* = 54)

*Results presented for each item reflect responses from individuals who had scores at both survey time points*.

*Financial strain score range 1 (low strain)-5 (high strain)*.

*CESD scale range 0 (low depressive symptoms)-30 (high depressive symptoms)*.

*Perceived quality of care scale range 0 (worst care)-10 (best care)*.

*Zarit scale range 0 (positive perspective)-48 (very stressed)*.

*Positive Aspects of Caregiving Scale range 9 (very negative)-45 (very positive)*.

*Table displays descriptive statistics for the well-being measures of the 158 caregivers that were included in analysis. For some measures, the number of available responses was lower due to missing or incomplete subscales*.

### Perceived Financial Strain

The participating caregiver group mean score changed from 3.64 to 3.28 for a mean change of −0.36. The non-participating caregiver group mean score changed from 3.83 to 3.84 for a mean change of 0.008 (see [Figure 2](#F2){ref-type="fig"}). The t-test provided moderate evidence for a statistically significant difference in change between the participating and non-participating groups (*p* = 0.04).

![Distribution of change scores for caregiver financial strain by participation. Perceived financial strain was measured through the three-item impact on finances subscale from the caregiver reaction assessment. The participating caregiver group had a mean change of −0.36 while the non-participating caregiver group had a mean change of 0.008.](fpubh-07-00122-g0002){#F2}

### Caregiver Depressive Symptoms (CESD-10)

Among the 135 caregivers who completed the CESD-10 in both surveys, the participating caregiver group\'s mean score dropped from 8.84 to 8.56, for a mean change of −0.27. For the non-participating group, the mean score increased from 10.28 to 11.65, a mean change of 1.37 (see [Figure 3](#F3){ref-type="fig"}). The *t*-test did not indicate a statistically significant difference between the participating and non-participating groups (*p* = 0.11). Upon examining the distribution of the CESD-10 change score, one particularly influential respondent was identified whose change in CESD-10 was vastly greater than the remainder of the caregivers in the sample. Specifically, the outlying value indicated a 9 month change that was nearly as extreme as possible and was almost 5 standard deviations away from the group mean. As sensitivity analyses, both a *t*-test was rerun with the influential individual removed and a Wilcoxon rank sum test, a non-parametric analog to the *t*-test, was conducted on the full *n* = 135 sample. With the outlier individual removed, the mean difference in CESD-10 score in the non-participating group increased to 1.86 and the *t*-test indicated statistical significance (*p* = 0.02). The Wilcoxon rank sum test provided a *p*-value of 0.09. The variations in estimates and statistical significance reiterate the need to interpret results from this analysis as preliminary and meriting future work.

![Distribution of change scores for caregiver depressive symptoms by participation. Out of the resulting sample size, *n* = 158 respondents, 135 caregivers completed the CESD-10 in both pre-post-surveys. The participating caregiver group had a mean change of −0.27 while the non-participating caregiver group had a mean change of 1.37.](fpubh-07-00122-g0003){#F3}

### Caregiver Perception of VA Quality of Care

Among the 118 caregivers who responded to this item, the participating caregiver group mean rating changed from 6.21 to 5.96, for a mean change of −0.25, and the non-participating group mean rating changed from 6.10 to 5.29 for a mean change of −0.81 (see [Figure 4](#F4){ref-type="fig"}). A *t*-test suggested no difference between the groups (*p* = 0.33). Results may change with a larger and more generalizable sample, but compared to the other outcomes (perceived financial strain and depressive symptoms), VA quality of care ratings from the caregiver perspective may not be as meaningful an outcome for future inquiry.

![Distribution of change scores for caregiver perception of quality of VA care. A single item from the CAHPS 2013 Health Plan survey was used to measure caregiver\'s global rating of satisfaction with the Veteran\'s VHA care. Among the 118 caregivers who responded to this item, the participating caregiver group mean change was −0.25 while the non-participating caregiver group mean change was −0.81.](fpubh-07-00122-g0004){#F4}

#### Caregiver burden

Among the 138 caregivers who responded to this item at both time points, the participating caregiver group mean score decreased from 16.88 to 15.85, for a mean change of −1.04. The non-participating group mean score increased from 18.17 to 21.43, for a mean change of 3.26 (see [Figure 5](#F5){ref-type="fig"}). The *t*-test indicated a statistically significant difference between the participating and non-participating groups (*p* = 0.01). These results suggest promise of a positive trend in caregiver burden among those participating in PCAFC and should be examined further in future studies.

![Distribution of change scores for caregiver burden. Out of the resulting sample size (*n* = 158), 138 caregivers responded to the 12-item Zarit burden measure to describe the level of stress felt by a caregiver. The participating caregiver group had a change of 1.04 while the non-participating caregiver group had a mean change of 3.26.](fpubh-07-00122-g0005){#F5}

#### Positive aspects of caregiving

Among the 139 caregivers responding to this item at both time points, the participating caregiver group mean score increased from 34.26 to 35.51, for a mean change of 1.25, while the mean score for non-participants decreased from 33.30 to 32.87, for a mean change in −0.43 (see [Figure 6](#F6){ref-type="fig"}). The *t*-test did not indicate a statistically significant difference between the participating and non-participating groups (*p* = 0.24).

![Distribution of change scores for positive aspects of caregiving. Positive aspects of caregiving was measured using a well-validated measure identified by Tarlow et al. ([@B23]). Among the 139 caregivers responding to this item in both pre and post-surveys, the participating caregiver group mean change was 1.25 while the non-participating caregiver group had a mean change of −0.43.](fpubh-07-00122-g0006){#F6}

Discussion {#s4}
==========

There is a dearth of knowledge about how caregiver well-being responds to comprehensive caregiver support in the U.S., primarily because comprehensive support programs have been nearly non-existent prior to the 2010 law establishing the PCAFC. As such, this study provides a first glimpse of potential trends in caregiver well-being outcomes for those who receive comprehensive support. Whereas, it may seem obvious at first glance that a program that includes a monthly stipend of \$600--\$2,300 on average should reduce perceived financial strain, given commensurate work reductions, it was not clear to us that it would from the outset. For some dyads, the stipend may not have replaced the lost earnings that they experienced since the Veteran\'s injury whereas for others the stipend may have been a new source of financial support (for example, if the caregiver was not working prior to the Veteran\'s injury). Among caregivers, leaving employment or reducing hours in both groups are high; further across both groups the Veteran care recipient may also be less likely to work. Therefore, financial strain was likely to be high for dyads who applied to the program despite existing pensions or disability payments directly received by the Veteran, making it unclear *a priori* whether the PCAFC\'s monthly stipend would be sufficient to reduce perceived financial strain for participants compared to non-participants. We found that the perception of financial strain decreased among participants, but due to the low response, this relationship warrants further study. While there is no accepted metric of meaningful change in the financial strain scale, our observed change of 0.37 is in line with changes observed in other studies ([@B14], [@B15]). However, it is unclear how this translates to the caregivers\' perspective of how meaningfully this difference was felt. Second, whereas depressive symptoms did not improve for the PCAFC caregivers in the primary analysis, there was a promising trend toward differences in depressive symptoms across groups, particularly after removing an extreme outlying response. In fact, depressive symptoms appeared to worsen in non-participants and remain the same among participants. This increase could be in part due to exacerbated financial strain and lack of supports from the program or lack of medical care access for the caregiver\'s Veteran compared to participants ([@B24]), but more study is needed among larger samples. Training for participants may have increased self-efficacy and/or coping thereby preventing an increase in depressive symptoms.

Despite no observed differences in quality of care, overall responses were lower than those observed in other VA studies ([@B25], [@B26]), largely surveying older Veterans regarding their own care. However, there is a dearth of literature on overall VA satisfaction measurements provided by younger caregivers, with one recent study showing that 75% of caregivers were mostly or very satisfied with their Veteran\'s inpatient care at VA ([@B25]).

The survey\'s demographics and less-commonly examined measures of caregiver experience, such as positive aspects of caregiving and perceived financial strain, help provide contextual information about this unique and understudied group of U.S. caregivers. Retaining classic caregiver measures, such as Zarit burden and CESD10 for strain and depressive symptoms, respectively, allows comparability with other caregiver studies. Specifically, Zarit burden decreased among participating caregivers and increased among non-participating caregivers at levels that are comparable to those found in randomized control trials that provide psycho-educational support and/or training to family caregivers of older adults (e.g., 2 points). This preliminary finding merits additional inquiry in a study that allows better control for potential confounders and in a more generalizable sample.

Additionally, caregivers of post-9/11 Veterans are juggling different sets of responsibilities (e.g., post-secondary education choices, fertility decisions, and/or rearing of young children) when they assume the caregiver role, compared to persons who become caregivers of older dependent adults who have experienced a loss of independence. Moreover, the caregivers of post-9/11 Veterans are often providing different types of care than traditional caregivers of older dependent adults, such as a focus on managing mental health illnesses and injuries ([@B1]). Our sample of post-9/11 caregivers, those participating in PCAFC and those not participating, reported providing more continual care than in the RAND study, with nearly 7 days of full-time care being provided a week on average. However, our sample is similar to the RAND military caregiver sample on education characteristics, there are critical differences in other observed demographic characteristics ([@B1]). Our sample of caregivers included a much larger percentage of female respondents (\>90% compared to RAND\'s 60%), more spouses/significant others (\>85% compared to RAND\'s 33% of spouses), and fewer parents (\<10% compared to RAND\'s 25%). Our sample may be caring for a more severely injured cohort of Veterans compared to the RAND study, but making strong conclusions about this is not possible without knowing what proportion of the RAND sample, which was surveyed in August-October 2013, were later enrolled in the PCAFC.

The PCAFC program is the most comprehensive family caregiver program ever enacted in the U.S. While it is estimated to have cost \$1 billion as of May 2015, and is expected to grow to around \$450 million per year, PCAFC still touches very few family caregivers of the total military caregiving population, because of the narrow eligibility criteria in the law. Of 1.1 million post-9/11 military caregivers, 33,000 (or 3% of the total post-9/11 caregiving population) to date have participated in PCAFC in the past 6 years since its inception. Many of these 1.1 million post-9/11 caregivers provide care for Veterans who have lower functional impairment or have functional impairments that are from illness not injury, making them ineligible for PCAFC. The total number of caregivers of Veterans from all eras is estimated to be 5.5 million ([@B1]), thus PCAFC participants represent only 0.6% of all caregivers of Veterans.

As stated previously, there are significant limitations to this analysis. First, this analysis has a very small sample size. There was an extremely low response rate, particularly when considering caregivers who responded to both surveys, such that our analysis represents \<5% of caregivers invited to participate in the surveys and precluded the originally planned rigorous comparative effectiveness design. Second, due to the regulatory difficulties in getting approval for a web-based survey, Survey 1 and Survey 2 used different modes of data collection. Third, this analysis is subject to self-selection bias of those who returned surveys compared to those who did not. Lastly, those denied enrollment could be inherently different compared to those enrolled in ways we did not capture. While we lack specific information on the reasons for denial of participation, most commonly they were denied due to administrative reasons, such as being from an earlier service era (pre-9/11) or requiring a caregiver due to illness not injury (law requires it be injury). These limitations preclude over-generalization of the results.

Given the limitations above, this analysis shows promising trends for future evaluation. Almost all of the outcomes descriptively suggested a positive programmatic influence, with some being close to or reaching statistical significance. With a larger, more representative sample, it is possible differences would be detected in more of the outcomes. However, it is also possible that differences are due to selection bias and thus would attenuate with a more representative sample. Future inquiries should use mixed methods to delve into the differential effects of different services and programs within VA CSP on caregiver well-being outcomes. We know that uptake of the optional services and programs in PCAFC are relatively low ([@B11]), hence we believe that the effects found in this paper can be explained by the components common to all participants, the monthly stipend and the mandatory training. These preliminary study results reinforce the need for future research to examine these outcomes further with a larger, more representative sample. This future study should also be designed to enable us to quantify the level of interdependence between financial strain and emotional strain, to effectively target resources toward ameliorating caregivers\' unmet needs and in turn improve quality of care that they can provide.
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